Homogenous Charge Compression Ignition (HCCI) is a mode of combustion in IC engines in which premixed fuel and air are ignited spontaneously. There is a belief that HCCI engines have a great potential to improve fuel consumption and reduce NOx emissions.
Introduction
HCCI engines have a potential to reduce about 15 to 20 percent in fuel consumption and they can have a significant reduction in NOx emissions compared with conventional SI engines [1] . Despite the potential advantages of this mode of combustion, there are some problems with the HCCI combustion. The most important challenge of these engines is having a limited operating region between knock and misfire and also is significant amount of CO and UHC emissions.
To overcome the challenges facing the HCCI engines, some concepts should be developed to control combustion phasing and heat release rate.
All these concepts are limited by choosing the base fuel. For the gasoline fuel, the higher octane number needs more preheating of mixture and it causes lower volumetric efficiency and lower power density. The lower octane number also leads the engine to knock; therefore, the working region becomes smaller.
For the diesel fuel, the situation is vice versa. Moreover, low volatility of diesel fuel makes it difficult to form a premixed homogeneous charge [2] . Some concepts are developed by many researchers to overcome these problems. But natural gas is a significant fuel in some applications, such as power generation because of its lower cost or availability of gas pipeline network. The homogenous mixture formation is the most important feature of gas fuel and makes it the favorite fuel for the HCCI engines.
Nevertheless, natural gas has a narrow operating region and achieving appropriate combustion phasing is difficult because the auto-ignition in a short time near TDC (to have the best efficiency and low emissions) causes pressure to exceed design limits [3] . This issue is more critical in power generation application in which high power density and the boost pressure about 2.5 to 3 bar is needed because this pressure makes the operating region narrower than that for naturally aspirated engines.
To control combustion timing and to decrease the initial temperature of mixture, we can blend another fuel to change the kinetic of methane/air mixture [4] . DME is already used as a blending agent to improve the ignition delay of diesel fuels and there is an interest to replace the diesel fuels with DME in a diesel engine. The cost of transportation, storage, and conditioning of DME is almost twice as expensive as that of the diesel fuel. But there is no need for NOx absorber or particulate trap for DME fuel and the common rail injection system for DME is cheaper than that for diesel fuel. Therefore, the overall cost is nearly the same [5] . However, because of high volatility and low lubricity of DME, this fuel is usually used as a blend.
It was shown that blending DME and natural gas expands the working region of HCCI [6] ; also, it improves the manifold temperature needed to achieve auto-ignition.
In this study, the effect of adding DME to the homogenous mixture of the methane and air is investigated via a zero dimensional thermo-kinetic model. Using this model, the effects of significant parameters such as the initial temperature, the initial pressure and the residual gas level on auto-ignition and combustion are investigated. Then, an appropriate region is selected for electrical power generation application.
The most important feature of stationary engines is working on constant speed that is often held between 1000 r/min to1500 r/min in which the HCCI combustion is easily achieved.
The International Organization for Standardization (ISO) has organized the operating cycles for electrical power generation applications. In this study, two standard operating cycles including continuous power (COP) and prime power (PRP) are considered and the operation of a stationary diesel engine in both cases of the conventional diesel and the HCCI with CH4/DME fuel has been determined.
Modeling of hcci combustion
The modeling of HCCI engines has already been investigated in different ways: A zero dimensional model is selected to study the engine performance in an electrical power generation application because of the Simplicity of zero dimensional models and their ability to predict the performance of HCCI engine [13] .
This model has been developed for the closed cycle (from intake valve closing to exhaust valve opening) with 
